• In angiology, many efforts have been made to find methods which might be helpful in the differential diagnosis of vascular diseases. These include clinical, biochemical, histological, innnunological, and many other methods. In searching for a method to give us at least partial confirmation of a differential diagnosis, we turned to antivascular antibodies. The purpose of our investigation was to facilitate the diagnosis of the nature of vascular lesions by means of observations of immunological processes which may reflect changes in the blood vessel wall.
Two basic assumptions were made: (1) antivessel antibodies do not occur in normal human beings, and (2) protein or lipoprotein carriers of immunological material resulting from pathological processes can act as heterogeneous substances and lead to the formation of corresponding antibodies. These problems have only recently begun to attract attention. 1-n The aim of our work was to find out (1) if antibodies against pathologically changed blood vessels actually exist, (2) if they exist as a unit or are formed against individual blood vessel layers, and (3) if there are quantitative differences in the antibodies against individual layers of the blood vessel coat.
Methods
The method was a complement test and has already been described. 6 As an antigen, we used normal as well as atherosclerotic vessels obtained freshly at operations and after injuries. The vessels were either frozen at -20 C. until enough tissue was obtained for the preparation of antigen or were treated immediately in the fresh condition, as described below. Individual layers were separated by dissection. The whole blood vessel or its individual coats was homogenized in n blender and suspended in 30 parts of saline solution. We used 0.1 ml. of this suspension in eacli reaction. To examine one patient, 1 nil. of active patient's serum is required. Serum is divided into two parts, 0.5 nil. each. Then, 0.1 ml. of vessel antigen (already diluted 1:30) is added to the first tube, and 0.1 ml. of saline solution is added to the second, which is the control. Both tubes are placed in an incubator for one hour at 37 C.
Meanwhile, two series of 12 test tubes are prepared, containing decreasing volumes of saline solution, as outlined in table 1. After one honr of incubation, 9.5 ml. of saline solution are ndded to both tubes containing 0.5 nil. of patient's serum. After thorough shaking of both tubes, gradually increasing volumes of the diluted examined serum are pipetted into the 12 saline tubes, so that each tube contains 1 nil. The diluted serum without antigen is similarly pipetted into a second series of 12 tubes. Finally, 0.25 ml. of hemolytic system, containing four units of amboceptor, is added to each tube, and after thorough shaking the entire lot is placed in a water bath at 37 C. for 15 minutes.
Reaction evaluation: The first test tube with complete bemolysis serves as a basis for evaluation of results. If the results of this first test tube with complete hemolysis and those of the row containing antigen differ by more than 2 test tubes, the result is rated +, if by 3 test tubes H-H, if by 4 test tubes + + + , and if by 5 or more test tubes + + + + .
Results
The first phase of our study dealt with the presence of antivascular antibodies in healthy blood donors. In 200 healthy subjects, using this complement consumption test (CCT), we found only exceptionally a slightly increased titer of antibodies ( + ), the maximum being 1 per cent.
A high titer of antibodies against antigen from normal blood vessels or from vessels changed by atherosclerotic processes was found in patients with acute phlebitis migrans (table 2) . A significantly increased titer of antibodies against normal as well as pathologically changed blood vessels was present 962 POKOBNT, JEZKOVA in 31 patients with phlebitis inigrans, while in 145 young patients with thromboangiitis obliterans without phlebitic signs, it was present only in one case. Antibodies in patients with phlebitis migrans disappeared gradually as the inflammation subsided, and after treatment with hydrocortisone, prednisone, or pyrabutol (Irgapyrine), they disappeared in a few days. They were again found during recurrence of acute phlebitis ( fig. 1 ).
Our results (table 3) show that the occurrence of antibodies against antigen from the blood vessel wall is statistically significant in phlebitis migrans as compared both with the obliterative phase of thromboangiitis and with the group of healthy donors, of whom only 0.1 per cent gave positive reactions. It is noteworthy that antibodies against antigen from both normal and atherosclerotic arteries are not demonstrable in superficial venous inflammations other than migratory phlebitis. In only a single case of deep ileofemoral phlebitis were the results positive.
In 145 cases of atherosclerosis obliterans, we found 51 per cent positive for antibodies against the antigen both from normal and atherosclerotically changed blood vessel coat. It should be emphasized here that we selected only cases in which hard, ischemic areas of the extremities were accompanied by other signs of a generalized atherosclerotic process, such as angina pectoris. In patients with atherosclerosis of the extremities with no symptoms except those of intermittent claudieation, we obtained absolutely negative results in our examination for antibodies. The majority of these patients were ambulatory, and their hospitalization was not necessary. We examined over 150 of these patients. The findings suggest that the increased titer of anti-bodies in atherosclerosis obliterans might be diagnosed as progressive development or activation of an atherosclerotic process. Such conclusions, however, will remain tentative until they are validated by more extensive data, including complete histological and histochemical examination of biochemical findings and possible changes of the blood vessel wall.
As a further check on the method, antibody neutralization tests were also carried out with serum saturated with an excessive amount of antigen from normal arteries and then centrifuged; part of the serum was also examined against sclerotic arteries. We also tested the inverse order of antigens. In both series of tests, sera gave positive reactions even after saturation with the second antigen.
To determine whether antivascular antibodies occur against all vascular coats, we examined adventitia, muscularis, and intima from some patients who showed increased titer of antibodies against the whole vascular wall as well as of antibodies against its individual coats. The increased titer of antibodies existed either against all three coats of the vessel wall or at least against two of them. These three layers are never affected to the same extent (table 4) . Thus, in acute phlebitis migrans, we observed a very high titer of' antibodies against antigen from adventitia and muscularis. In the chronic form of the same disease, anti-adventitia antibodies were absent, anti-muscularis antibodies were positive (++), and anti-intima antibodies were also positive ( + + + ) . In atherosclerosis, antibodies were demonstrated against the whole blood vessel wall; a more detailed analysis, however, showed a higher occurrence of antiintima and anti-media antibodies in comparison with anti-adventitia antibodies. Iii those cases in which no antibodies against the blood vessel as a whole were present, we were unable to demonstrate antibodies against any of its coats.
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Discussion
The high incidence of antibodies against blood vessel wall in patients with thromboangiitis obliterans is interesting and may be important, but in the present state of immunology, it is not possible to determine from these findings whether the increased titer of antibodies against the arterial wall is solely the result of a process caused by a metabolic disorder of the blood vessel wall, or whether it is partially influenced by tissue ischemia, gangrenous process, or even an associated lymphangitis. Our finding antibodies against the individual layers of the blood vessel wall indicates that the increased titer of antibodies most probably arose from pathological processes in the blood vessel wall. The occurrence of such antibodies might serve as a criterion of the extent of pathological changes of a certain constituent of the blood vessel wall; the result of these changes is the occurrence of antigens resulting in antibody response.
However, negative results against some constituents of the blood vessel wall do not exclude its antigen properties, since it is difficult to determine whether the profound antigen change took place in some of the immunologieally examined coats of the blood vessel wall or whether the titer of antibodies against it was not so high as the titer of antibodies against the other coats, so that these antibodies were not detected by the method employed.
On the basis of our examinations of antibodies against the arterial wall, we demonstrated a statistically significant difference between the sera of patients with phlebitis migrans in the course of thromboangiitis and those with the obliterative phase of this disease. A different immunological picture was obtained in patients with atherosclerosis obliterans, where the increased titer of antibodies was found in a considerable percentage of cases. It was true, especially in cases in which progressive tissue ischemia was accompanied by trophic disorders, gangrene, or lymphangitis. So far, very few reports dealing with immunological studies of atherosclerosis have been published, though the follow-up of antibodies in these cases could help in the detection of various reactions of individual subjects to both internal and external stress factors of the blood vessel wall. In patients with atherosclerosis-in contrast to thromboangiitis-the question must be considered whether the findings of high titer of antibodies against the arterial wall do not Therapy: 0 means without therapy.
mean the reactivation of the atherosclerotic process. On the contrary, negative findings in atherosclerotic processes can also indicate a deficiency of reactivity resulting from insufficient formation of antibodies. The aim of our report is to call attention to the wide scope of these problems.
Attention should also be drawn to the fact that an elevated titer of anti-arterial antibodies Avas found in patients with coronary sclerosis in whom myocardial infarction developed. The antibodies were demonstrated about the tenth day of acute myocardial infarction.
On the basis of our results, we conclude that, from the clinical point of view, it is useful to study anti-arterial antibodies in the acute phase of thromboangiitis obliterans, where they are important for differential diagnosis. They indicate disorders of the blood vessel wall, perhaps the existence of other processes as well.
In atherosclerosis, before definitive conclusions can be drawn, further study and control examination of enzymatic, biochemical, and liistological processes will be necessary to provide a satisfactory explanation of our findings. We conclude, however, that the finding of a higher titer of antibodies can indicate the activation of the atherosclerotic process and therefore has prognostic value.
Immunological studies of vascular diseases, combined with biochemical findings, might help to disclose many processes affecting the blood vessel wall or other tissue of mesenchyraal origin, even of organs abundantly supplied by the blood vessels, and perhaps may 
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•Various possibilities of positivity or negativity of antibodies to the layers of the blood vessel wall are shown. If antibodies to the blood vessel as a whole are found, the following possibilities can occur:
1. Strongly positive findings in acutely affected arteries (usually of inflammatory origin).
2. The most frequent findings in acute phlebitis migrans (i.e., in the acute phase of thromboangiitis obliterans).
3. This column shows the most froquent findings in the chronic form of thromboangiitis obliterans (i.e., without any findings of acute phlebitis). In this, antibodies to adventitia of arteries can be negative, while anti-muscularis and anti-iutima antibodies can be positive. Similarly, in atherosclerosis obliterans (where positive antibodies to the whole blood vessel were found), the detailed analysis resulted most f requently in positive findings of antibodies to iutima and media as compared with antibodies to adventitia. 4. It is shown that in cases where no antibodies to the whole blood vessel were found, antibodies to individual layers were not found either.
warn of a future breakdown of body defenses in the course of organic blood vessel diseases such as atherosclerosis.
Summary
A statistically significant incidence of antibodies against antigen from normal arteries and blood vessels changed by an atherosclerotic process was found in patients in the acute phase of thromboangiitis obliterans. No such incidence was found in a control group of healthy blood donors and in patients with other diseases. These findings of antibodies can significantly help in the differential diagnosis of the acute phase of thromboangiitis obliterans. It is possible that estimations of antibodies may also be of some value in patients with atherosclerosis obliterans where especially the neutralization test could be important for differential diagnosis of atherosclerosis.
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